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and analyzed by SAXS. Comparison of the SCa104-363 and SCa106-324
shape showed that the additional loop region in SCa104-363 consists of
the C-terminal residues. Whereas SCa104-363 is monomeric in solution,
SCa106-324 forms a dimer, indicating the importance of the very C-
terminus in structure formation. Finally, the solution structure of
SCa104-363 and SCa106-324 will be discussed in terms of the topological
arrangement of subunit a and ARNO in V-ATPases [3].
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Cytochrome b6f is a membrane complex essential to electron
transfer in the oxygenic photosynthetic chain. This transfer is coupled
to proton translocation across the membrane thank to a Q-cycle type
catalysis which is achieved through an oxidation site of plastoquinol
at the lumenal side (Qo) and a plastoquinone reduction site at the
luminal side (Qi). 3D structure resolution of cytochrome b6f in 2003
[1] relaunched the interest on the role of some of its cofactors. In
particular, the structure has revealed the presence of an additional
haem (ci), with respect to the mitochondrial homolog, in the Qi site.
This haem is strongly atypical, being covalently bound by a single
thio-ether bond to the thiol side chain of Cys35 of cytochrome b6, and
having no strong protein axial ligand [2].
The other cofactor, whose role is still undetermined, is a chlorophyll
a molecule. There is not a trivial explication for the presence of this
molecule in the complex since the cytochrome b6f is not light
activated and moreover the complex has to deal with the problem of
the chlorophyll triplet state deactivation.
In order to clear up the role of the ci haem and of the chlorophyll
in the cytochrome b6f turn over, we constructed several mutants by
site directed mutagenesis [3, 4]. Recently, we have obtained a ci /Qi
mutant that displays an important sensitivity to oxygen and light,
those have dramatic consequences on the ci haem integrity and on the
function of the complex. Furthermore, we could obtain a chlorophyll
mutant deprived of the chlorophyll molecule in the cytochrome
b6f after puriﬁcation, but still assembled. Structural and functional
characterization of these mutants will be presented in the optic to
bring new elements to understand structure/function relationships in
the cytochrome b6f complex.
References
[1] D. Stroebel, Y. Choquet, J.L. Popot, D. Picot, Nature 426 (2003)
413–418.
[2] J. Alric, Y. Pierre, D. Picot, J. Lavergne, F. Rappaport, Proc. Natl.
Acad. Sci. U. S. A. 102 (2005) 15860–15865.
[3] A. de Lacroix de Lavalette, G. Finazzi, F. Zito, Biochemistry 47
(2008) 5259–5265.
[4] A. de Lacroix de Lavalette, L. Barucq, J. Alric, F. Rappaport, F.
Zito, J. Biol. Chem. 284 (2009) 20822–20829.
doi:10.1016/j.bbabio.2012.06.382
20P3
Deﬁning and manipulating proton transfer pathways in nitric
oxide reductase
J. ter Beek, P. Ädelroth
Stockholm University, Department of Biochemistry and Biophysics,
Svante Arrhenius väg 16C, SE-106 91 Stockholm, Sweden
E-mail: josyb@dbb.su.se
Nitric oxide reductases (NORs) are part of the heme copper
oxidase family (HCuO). Even though NORs are capable of reducing
oxygen to water, their physiological roles are as NO reducers. NO is
reduced via the following reaction:
2 NO+2 e-+2 H+ --NN2O+H2O
NO reduction is performed by denitrifying bacteria, but also by
pathogens that use it to break down the toxic NO produced by the
immune system of the host. There are two types of NORs; one type
can be reduced by a quinol (qNOR) the other is reduced via
cytochrome c (cNOR). Crystal structures of both types of NORs have
recently been published.
Unlike the oxidases of the HCuO family, cNOR does not build up a
membrane potential. Since electrons are donated from the outside of
the membrane, protons also have to be taken up from the outside.
Using the structure of cNOR as a basis we have mutated charged
residues lining the predicted proton entry pathways. Using the
spectroscopic properties of the heme centers and a speciﬁc set-up
called 'ﬂow ﬂash' (a stopped-ﬂowmachine combinedwith a laser set-
up), we can follow the speed of a single turnover from fully reduced
to fully oxidized cNOR. Mutants that interfere or block the proton
entries pathways are expected to have a severe effect on the speed of
the reaction and the pH dependence. In parallel we are trying to open
up a pathway from the inside of the cell (analogous to the K-pathway
in the oxydases of the HCuO family), to see if cNOR is capable of
generating a membrane potential.
Proton pathways play an important role in many proteins but are
often very difﬁcult to study. They are composed of hydrogen-bonded
chains of protonatable amino acids and/or water molecules, and
can often not be identiﬁed in static crystal structures due to their
transient nature. Because of the speciﬁc set-up for this class of
proteins where proton transfer can be measured in a single turnover
by following the oxidation state of the active centers, we can learn
important lessons for proton transfer in general.
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